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ABSTRACT
Objective: This study examined: 1) the impact of a farmers’ market nutrition education
and incentive intervention on household adult food security status, produce intake,
perceived diet quality, and perceived health of individuals living in rural, Appalachian
Mississippi; and 2) the relationship of household adult food security status to produce
intake, perceived diet quality, and perceived health at baseline.
Methods: Participants were recruited for a 12-week farmers’ market nutrition education
and incentive ($3.00/week) intervention at two rural farmers’ markets in an economically
distressed, Appalachian Mississippi county and completed pre- and post-intervention
surveys.
Results: The mean age of participants (n=60) was 57 years (SD=13 years). Participants
were predominately white (n=51, 85%), female (n=51, 85%), married (n=36, 60%), with
some college or higher education (n=40, 66.7%), and food secure (n=47/56, 83.9%).
Sixty-five percent of participants (n=39) completed both pre- and post-intervention
surveys. The intervention did not significantly impact household adult food security
status (scale score) [pre, MEAN=0.590 (SD=1.545); post, MEAN=0.492 (SD=1.470)]
(p=.344), vegetable intake [pre, MEAN=2.3 servings (SD=0.9 servings); post,
MEAN=2.5 servings (SD=1.0 servings)] (p=.242), and fruit intake [pre, MEAN=1.6
servings (SD=0.9 servings); post, MEAN=1.7 servings (SD=0.9 servings)] (p=.244), total
produce intake [pre, MEAN=3.9 servings (SD=1.4 servings); post, MEAN=4.2 servings
(SD=1.5 servings)] (p=.071), perceived diet quality (p=.135), and perceived health
(p=.285). At baseline, food insecurity was significantly related to only perceived diet
quality (taub=-0.250, p=.039).
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Conclusion: A farmers’ market nutrition education and incentive intervention was not
effective in improving household adult food security status, produce intake, perceived
diet quality, and perceived health of individuals living in rural, Appalachian Mississippi.
However, household adult food insecurity status was associated with poorer perceived
diet quality of participating adults.
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I. INTRODUCTION
Food insecurity is related to poor diet quality and chronic disease risk and
prevalence in the United States (Dixon, Winkleby, & Radimer, 2001; Holben, 2010).
Food insecurity is defined as the household-level economic and social condition of
limited or uncertain access to adequate food; hunger is a potential consequence of food
insecurity (Coleman-Jensen, Rabbitt, Gregory, & Singh, 2016). Food insecurity may be
recurrent in households, but it is usually not chronic, meaning that most households are
food insecure only during certain times in the year (Coleman-Jensen et al., 2016).
Currently, 12.7% of all U.S. households are affected by food insecurity, while over a
three-year average, 20.8% of Mississippi’s households were estimated as food insecure
(Coleman-Jensen et al., 2016). Complications of food insecurity include inadequate
produce intake, increased risk for development of chronic disease because of low serum
nutrient values, and poor physical and psychological health and wellbeing (Bletzacker,
Holben, & Holcomb, 2009; Dixon et al., 2001).
The Federally-funded Supplemental Nutrition Assistance Program (SNAP) was
designed to “alleviate hunger and improve nutrition by increasing the food purchasing
power of low-income households” and is targeted at households with a gross monthly
income of 130% of the U.S. poverty line (USDA, 2012, p. 2). The monthly benefit
allotment for each household depends on the net monthly income of the household;
benefits are given at 30% of that amount, since it is estimated that about 30% of
household resources are used on food. These benefits are spent with an Electronic
11

Benefits Transfer (EBT) card, which can be used at all authorized SNAP retailers.
Convenience stores, grocery stores, specialty stores, and farmers’ markets are among
retailers that accept SNAP. However, not all eligible individuals and households in the
United States take advantage of SNAP, nor do all eligible venues, including grocery
stores and farmers’ markets, accept SNAP benefits. Further studies are needed to assess
how best to inform eligible citizens and to improve food access in counties with limited
numbers of authorized SNAP retailers.
Farmers’ markets are food markets at which local farmers or members of the
community sell fruit and vegetables or other agricultural and homemade products directly
to consumers or other members of the community (USDA Food and Nutrition Service,
2017). Farmers’ markets may help increase fresh fruit and vegetable consumption in
communities, which makes it a promising outlet to combat poor diet quality in rural areas
that may not have access to fresh foods daily (Holben, 2010). In the latest SNAP retailers
annual report, the USDA estimates that of the approximately 260,000 retailers who
accepted SNAP in 2014, only 5,175 of those were farmers’ markets or farm stands
(USDA, 2014). The USDA also estimates that at those retailers, only about $18.8 million
in SNAP benefits are actually being spent; 49% of U.S. counties have at least one SNAP
authorized farmers’ market (USDA, 2014). One goal of the USDA is to expand the
awareness and use of farmers’ markets (USDA, 2014).
Farmers’ markets have the potential to improve access to fresh produce in
communities. McCormack, Laska, Larson, and Story (2010) compiled a literature review
on the positive nutritional implications of farmers’ markets, including greater intakes of
fruits and vegetables and positive produce intake-related behaviors. They suggested that
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future, related studies should use “valid, reliable, and widely accepted dietary assessment
methods,” particularly in low-income communities, “because of disparities in healthful
food access in under-served communities” (McCormack et al., 2010, p. 407). Therefore,
farmers’ market programs that provide nutrition education, address health and diet
quality, and offer financial resources may be a potential solution for at-risk, rural
Mississippi households to improve outcomes.
A farmer’s market nutrition education and monetary incentive intervention
(Cultivating Healthy Communities) was developed for and implemented in Calhoun
County, Mississippi. The intervention aimed to improve dietary quality and health in
participants and decrease factors contributing to household food insecurity. Calhoun
County farmers’ markets (Bruce Farmers’ Market, Calhoun Farmers’ Market) do not
currently accept WIC vouchers or SNAP benefits/EBT, making payment a potential
barrier for participants of WIC or SNAP to shop at these farmers’ markets. Use of
monetary incentives is commonplace in farmers’ market studies and may alleviate the
perceived cost barriers of farmers’ markets for low-income consumers. (McCormack et
al., 2010). Within our intervention, cash incentives, rather than vouchers, were provided
to participants to overcome cost barriers, in keeping with current literature, while
providing an easy-to-use mode for participating vendors.
This thesis examined: 1) the impact of a farmers’ market nutrition education and
monetary incentive intervention on household adult food security status, produce intake,
perceived diet quality, and perceived health of individuals living in rural, Appalachian
Mississippi; and 2) the relationship of household adult food security status to produce
intake, perceived diet quality, and perceived health at baseline. Table 1 summarizes the
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research questions and hypotheses.
Table 1
Research Questions and Null Hypotheses of the Study
Research Question
Null Hypothesis
Does household adult food security status A farmers’ market education and
improve after participation in a farmers’
monetary incentive intervention will not
market education and monetary incentive improve the food security of a household.
intervention?
Does produce intake increase after
participation in a farmers’ market
education and monetary incentive
intervention?

A farmers’ market education and
monetary incentive program will not
increase produce intake at intervention
completion.

Does perceived diet quality improve after
participation in a farmers’ market
education and monetary incentive
intervention?

A farmers’ market education and
monetary incentive intervention will not
improve participants’ perceived diet
quality.

Does perceived general health improve
after participation in a farmers’ market
education and monetary incentive
intervention?

A farmers’ market education and
monetary incentive intervention will not
improve participants’ perceived general
health.

What is the relationship of household
adult food insecurity status to produce
intake, perceived diet quality, and
perceived general health before beginning
a farmers’ market education and
monetary incentive intervention?

Household adult food security status will
not be significantly correlated with
participants’ produce intake, perceived
diet quality, and perceived health before
beginning a farmers’ market educational
intervention.
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II. REVIEW OF LITERATURE
This thesis examined: 1) the impact of a farmers’ market nutrition education and
monetary incentive intervention on household adult food security status, produce intake,
perceived diet quality, and perceived health of individuals living in rural, Appalachian
Mississippi; and 2) the relationship of household adult food security status to produce
intake, perceived diet quality, and perceived health at baseline.
Definition of Food Security
The USDA defines food security as the “access by all people at all times to
enough food for an active and healthy life” (Coleman-Jensen et al., 2016, p. 2).
Conversely, food insecurity is defined as a household-level economic and social
condition of limited or uncertain access to adequate food; hunger is a potential
consequence of food insecurity (USDA 2016). Food security status is a determinant of
familial well-being and can be used in research to assess perceived health and diet quality
as compared to other households. On a grander scale, the food security status of
Americans drives United States policy change and the creation of governmental
assistance programs.
Food Security in the United States
Food security is measured annually as a supplemental survey to the Current
Population Survey (CPS), which is distributed by the U.S. Census Bureau. The survey
consists of 10 to 18 questions that evaluate household spending and how it relates to food
consumption over the previous 12 months. Most households evaluated in the general
15

population survey answer only three of these questions, or five if it is a household with
children. In adult households without children, those who are food insecure answer
affirmatively to at least one question, and are then further classified into food insecurity
subgroups. Overall, according to the 2015 estimates, 12.7% of U.S. households were food
insecure sometime during 2015, and 20.8% of Mississippi households were food insecure
sometime during 2013-2015 (Coleman-Jensen et al., 2016).
To combat food insecurity, the United States Department of Agriculture offers a
Supplemental Nutrition Assistance Program (SNAP) to low-income individuals and
families whose gross monthly income is 130% of the poverty line, dependent on the
number living in the household. The term “SNAP” was instated by the 2008 Farm Bill,
which pledged to commit more money and effort to the food stamp program over the next
10 years and to subtract stigma from the phrase “food stamps” with its rebranding
(USDA 2014). Similarly, some food-insecure households qualify for programs such as
the Special Supplemental Nutrition Program for Women, Infants, and Children (WIC)
and the National School Lunch Program, though participation is again voluntary. WIC is
a federal supplemental program that offers grant assistance to states to offer health care
referrals, nutrition education, and supplemental foods to low-income women who are
pregnant, breastfeeding, or those with children up to age five who may be at nutritional
risk. WIC participants may receive vouchers from the Farmers’ Market Nutrition
Program (FMNP). Data is available monthly through the USDA to provide information
on participation numbers and cost of these federal programs.
Produce
The term “produce” as it relates to intervention design will refer to fresh fruits and
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vegetables. According to the Dietary Guidelines for Americans 2015-2020, published
together by the U.S. Department of Health and Human Services (HHS) and the USDA,
Americans eating a 2,000 calorie diet should consume at least 2-cup equivalents of fruit
and 2.5-cup equivalents of vegetables a day. However, Americans’ current averages of
fruit and vegetable intake fall below the recommended intake ranges (HHS, 2015).
Produce intake at the recommended level, combined with other food group intakes as
prescribed through Dietary Guidelines, will help reduce chronic disease risk. Populations
that do not meet these recommended levels are more likely to have diets that negatively
affect their health. Households that are food insecure are likely part of the population not
consuming enough of the recommended produce because of expense, distaste for the
food, or lack of availability.
Leung et al. (2012) aimed to discover dietary differences between low-income
SNAP participants and non-participants using 1999-2008 NHANES data. SNAP
participants had poorer diet quality than income-eligible nonparticipants because of a
higher consumption of fruit juice, potatoes, and red meat; consequences of poor diet
quality such as cardiovascular disease and diabetes may be more prevalent in SNAP
participants (Leung et al., 2012). Creative innovations are needed to improve the diet
quality of low-income SNAP participants and nonparticipants.
Health
Health is defined as the absence of disease or injury within a person. Perceived
health is the degree to which a person believes, using their own measurement, that they
are “healthy.” Perceived health may be influenced by food security status, particularly in
families who are food insecure and feel as though they cannot eat balanced meals. In a
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study conducted by Pheley, Holben, Graham, and Simpson (2002), the relationship
between food security and self-reported health status in participants of 10 Appalachian
Ohio counties was reviewed. The researchers found that all levels of food insecurity,
even the least severe, were similarly associated with poor perceived health status (Pheley
et al., 2002). This study suggests that families who exhibit even few food insecurity signs
may see their insecurity as something that negatively affects their diet. One way for
families to assess their health status may be to associate it with their diet quality; nutrition
is closely related to health. Food that is inexpensive, easily attainable, or otherwise
convenient in terms of pre-cooked or bulk items, often contain low-nutrition, which could
be the main cause for developing or poor management of chronic disease in foodinsecure adults.
Farmers’ Market Programs
Farmers’ markets are food markets at which local farmers or members of the
community sell their own fruit and vegetables or other homemade products directly to
consumers (USDA 2016). Farmers’ markets may help increase fresh fruit and vegetable
consumption in communities, which makes it a promising outlet to combat poor diet
quality in rural areas that may not have access to fresh foods daily. Efforts to expand the
awareness and use of farmers’ markets in populations enrolled in supplemental help
started with the WIC Farmers’ Market Nutrition Program (FMNP) established in 1992,
which then expanded to the Senior Farmers’ Market Nutrition Program (SFMNP).
Multiple studies have been conducted to discover the prevalence of SNAP shoppers at
farmers’ markets, especially when electronic benefit transfer (EBT) machines are
available (Byker, Misyak, Shanks, & Serrano 2013; Dannefer et al., 2015; Jilcott Pitts et
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al., 2014). Households with more formal education were more likely to participate in the
Farmers’ Market Nutrition Program (Kropf, 2007).
In a literature review conducted by Byker et al. (2013), evaluated studies looked
at how often SNAP benefits were used at a farmer’s market when an EBT machine was
available. Most of the participants of these interviews were females, not frequent
shoppers of the farmer’s market, and did not know that EBT cards could be used. A WIC
FMNP study in California assessed two intervention groups who were given $10 weekly
to be used at either a supermarket or a farmer’s market; these were monitored against a
control group. Those at the farmer’s market increased fruit and vegetable intake by more
servings than the supermarket group, even 6 months out. Multiple studies in this review
outlined barriers to using FMNP, including lack of transportation; not having a
refrigerator; being busy; expense of farmer’s markets.
A study conducted in eastern North Carolina (NC) and northeastern Kentucky
(KY) measured four groups of people: those who shopped at farmers’ markets, and those
who were cold-called to complete surveys in both states. Comparisons were made
between the populations of NC and KY, the average BMIs (mostly overweight), ages
(middle aged), and fruit and vegetable servings per day. The most heavily cited reasons
for not consuming fruits and vegetables included that fresh produce often quickly spoils,
the restaurants participants enjoy don’t serve fresh fruit, and the high cost of fresh
produce. Convenient location, hours of operation, increased number of vendors, and
promotional activities are all important enhancements (Jilcott Pitts et al., 2014).
New York City implemented a farmers’ market program in 2015 that provided
cooking workshops, nutrition education, and cash incentives for participation with extra
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bonuses every time shoppers spent $5 using an EBT card. Participants who attended at
least two or three classes had greater fruit and vegetable consumption, had more desire to
eat fruits and veggies, noted health-related improvements in managing diet, and learned
new ways of preparing produce (Dannefer et al., 2015).
Factors that influence farmers’ markets participation include economic, service
delivery, spatial, social, and personal reasons, which encompass barriers such as hours of
operation, challenges related to market design, and a discriminatory atmosphere for
lower-income peoples (Freedman et al., 2016). Participation is low when there is a lack
of knowledge that EBT machines are available at markets, potential feelings of disgrace
when receiving assistance vouchers (Walker, 2007), and inconsistency in food insecure
populations shopping at seasonal farmers’ markets for lack of time or transportation.
Suggestions like placing markets near established grocery stores to promote a “one-stop”
shopping experience, or introducing more subsidy programs to lower the prices of locally
grown fruits and vegetables have been proposed as solutions to these obstacles
(Freedman et al., 2016).
Food Deserts
A food desert in a rural community is when a market is more than 10 miles from a
household. In an urban community, food deserts are measured in walking distance as
anything more than half a mile away. Small, medium, and large grocery markets, like
mom-and-pop stores and supermarket chains, are included as markets that discredit a
community from being a food desert; convenience stores and gas stations are not
included in this designation, and have no effect on a community being labelled as a food
desert. Food deserts are directly related to food insecurity, as some households do not
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always have something to eat because of access-related problems (USDA, 2009). Lowincome households in food deserts also do not eat a healthy variety of foods because they
shop in convenience stores or markets where the prices are lower than larger stores; this
might be a factor in explaining increases in obesity (USDA, 2009). As a result, food
deserts negatively affect diet quality because access to fresh fruit and vegetables is
limited in convenience stores or gas stations.
Can food deserts be minimized by including availability to farmers’ markets in
the definition criteria? Farmers’ markets could be a viable option to combat poor diet
quality among residents in food deserts since farmers’ markets serve as access to fresh
fruits and vegetables. Research conducted by Sage, McCraken, and Sage (2013) strove to
discover whether farmers’ markets could help alleviate the negative impacts of food
deserts. In the study, both urban and rural areas in Washington state were included to test
this theory by using WIC FMNP vouchers (Sage, McCracken, & Sage, 2013). Farmers’
markets in food deserts in urban areas saw double the amount of WIC vouchers redeemed
than in rural areas (Sage et al., 2013). Urban markets may be more likely to accept
vouchers versus rural markets because of the likelihood that these markets are larger and
more accustomed to a lower-income population. Urban markets may also have easier
access to or the resources to buy equipment like EBT machines, which in turn increases
the use of vouchers by those who receive them. However, transportation is most likely
the largest barrier for populations in a food desert: urban markets are utilized more by
people because of the walkability of these distances, while rural farmers’ markets may be
even farther away than the nearest supermarket chain by more than 5 to 10 miles.
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Food Insecurity Solutions
A solution to food insecurity posed in this study is the use of farmer’s markets to
encourage a diet rich in fresh, nutritious food, particularly in rural populations where
access to such food may be limited. McCormack et al. (2010) compiled a literature
review to underscore the potential in farmers’ markets for improving health outcomes in
low-income populations. Six studies reported on improved produce intake after
participation in a farmers’ market program, while three found a positive association
between vegetable intake and participation. Though not all examined studies described
success, benefits to a farmers’ market intervention include not only increased produce
intake, but increased produce-related behaviors and added community engagement
because of the largely social nature of farmers’ markets.
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III. METHODS
A farmer’s market nutrition education and monetary incentive intervention
(Cultivating Healthy Communities) was developed for and implemented in Calhoun
County, Mississippi, a rural, Appalachian county of Mississippi. This thesis examined: 1)
the impact of a farmers’ market nutrition education and monetary incentive intervention
on household adult food security status, produce intake, perceived diet quality, and
perceived health of individuals living in rural, Appalachian Mississippi; and 2) the
relationship of household adult food security status to produce intake, perceived diet
quality, and perceived health at baseline. Table 1 summarizes the research questions and
hypotheses. The study was approved by the University of Mississippi Institutional
Review Board prior to data collection.
Location
The American Community Survey (ACS), distributed by the U.S. Census Bureau,
provides general population characteristics on both the regional and county level in the
United States (U.S. Census Bureau, 2016). According to ACS, non-metro counties
located in the Southeast, which encompasses Appalachia and the Mississippi Delta, have
the highest incidence of poverty (USDA, 2016). Calhoun County is a “non-metro,
completely rural county, or with less than 2,500 of its urban population not adjacent to a
metro area,” according to the Rural-Urban County Codes designation of the USDA’s
Economic Research Service (USDA, 2016). Calhoun County is also designated as a
distressed county for the 2017 fiscal year, according to the Appalachian Regional
23

Commission (ARC) (2016). Counties are measured for this ARC designation based upon
unemployment rates, per capita market income, and poverty rates. As such, distressed
counties are those that rank in the lowest 10% of the nation’s counties (Appalachian
Regional Commission, 2016). Figure A is a map of the Appalachian region, noting the
location of Calhoun County, Mississippi.
Figure A
Appalachian Regional Commission Counties Map, 2008

Participants
The intervention was implemented in Calhoun County, Mississippi, at two
farmers’ markets (Bruce Farmers’ Market, Calhoun City Farmers’ Market). A
convenience sample of 60 adults (19 in Calhoun City; 41 in Bruce) 18 years and older
was recruited using signage (Appendix A) at the markets and in the local area, including
the Chambers of Commerce. Participants were enrolled at the farmers’ markets after
reading and signing an informational consent form (Appendix B). Participants had the
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right to withdraw at any time during the study.
Procedures
The intervention was 12-weeks during June through August, 2016. After being
enrolled and assigned a participant number, participants completed a pre-intervention
survey (Appendix D). Assistance was provided to participants with reading or writing, as
requested. After completing the survey, a farmers’ market cookbook book was provided,
as was nutrition education with a food tasting. Three dollars were provided to shop at the
market, but participants were not required to spend the funds in any particular fashion.
Finally, participants were asked to return to one of the markets each week for the weekly
nutrition education, food tasting, and $3.00 incentive. Three kitchen gadgets to facilitate
produce preparation were also provided during the intervention. Appendix C includes the
participation sheet utilized for recording participant presence and incentives received
over the course of the intervention. At the end of the twelve-week intervention, a postintervention survey (Appendix E) was completed. Those not attending the market that
week were called via telephone to complete the survey. A second follow-up call was
provided, in an attempt to maximize participants completing both surveys.
Measures
The pre- and post-intervention surveys measured participant demographics,
produce intake (vegetable, fruit, total produce), perceived diet quality, household adult
food security status. Demographic questions, including age, gender, race, marital status,
education level, employment, current living arrangement, health insurance, religious
status, and smoking status, were included. Validated instruments were used in the surveys
to measure household adult food security status (Bickel, Nord, Price, Hamilton, & Cook
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2000), produce intake and behaviors (Townsend and Kaiser, 2005), and perceived diet
quality (Townsend and Kaiser, 2005). A one-item perceived overall health question was
also utilized.
Household adult food security status was scored following the USDA scale
(Appendix F) (Bickel et al., 2000; USDA 2016). As such, affirmative responses were
totaled and categorized in accordance with USDA procedures to determine a food
security scale score and category (0 affirmative responses = high food security, 1-2
affirmative responses = marginal food security, 3-5 affirmative responses = low food
security, 6-10 affirmative responses = very low food security). Two dichotomous
designations were also assigned (0-2 affirmative responses = food secure; 3-10
affirmative responses = food insecure) (0 affirmative responses = fully food secure, 1-10
affirmative responses = not fully food secure).
Produce intake and perceived diet quality questions were from the methods of
Townsend and Kaiser (2005). Both perceived diet quality and perceived overall health
utilized a Likert scale, with “Excellent” being rated as 5 and “Poor” being rated as 1;
frequency of fruit and vegetable intake questions: “Always” = 3 and “Never” = 0.
Table 2 summarizes the variables used in the study, as well as their definition and
coding.
Table 2
Variable Definitions and Measurements
Variables
Definition
Household Adult
Linear scale which measures
Food Security Scale degree of severity of food
Score
insecurity by a household in
terms of a numerical value.
(USDA)
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Coding
Numerical value between 07.9.

Household Adult
Food Security
Category

0 = High food security
1-2 = Marginal food security
3-5 = Low food security
6-10 = Very low food security

Household Adult
Food Security Status
Dichotomous
Category (Food
Secure versus Food
Insecure)

Food secure households had no
problems or anxiety or had
problems at times, or anxiety
about, accessing adequate
food, but the quality, variety,
and quantity of their food
intake were not substantially
reduced.

0 = ≤ 3 affirmative responses
to U.S. Adult Food Security
Survey Module (Food
Secure);
1 = ≥ 3 affirmative responses
to U.S. Adult Food Security
Survey Module (Food
Insecure)

Household Adult
Food Security Status
Dichotomous
Category (Fully
Food Secure versus
Not Fully Food
Secure)

Fully food secure households
had no problems, or anxiety
about, consistently accessing
adequate food. (USDA)

0 = no affirmative responses
to U.S. Adult Food Security
Survey Module (Fully Food
Secure)
1 = ≥ 1 affirmative response
to U.S. Adult Food Security
Survey Module (Not Fully
Food Secure)

Daily Servings of
Vegetables

Self-identified daily servings
of vegetables eaten by
participants.

Numerical value in servings

Daily Servings of
Fruit

Self-identified daily servings
of fruit eaten by participants.

Numerical value in servings

Daily Servings of
Total Produce

Sum of Self-identified daily
servings of vegetables plus
fruit eaten by participants.

Numerical value in servings

Perceived Diet
Quality

Self-identified perceived diet
quality.

1 = Poor
2 = Fair
3 = Good
4 = Very Good
5 = Excellent

Perceived Health

Self-identified perceived
health.

1 = Poor
2 = Fair
3 = Good
4 = Very Good
5 = Excellent
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Data Analysis
Statistical analyses were conducted using IBM SPSS 23.0.0.0. All tests were twotailed with a 95% confidence interval (significance level of α=.05). Frequencies were
reported on household adult food security status, perceived diet quality, and perceived
health at baseline for all participants (n=60), as well as pre- and post-intervention for
those completing both pre- and post-intervention surveys (n=39). Means and standard
deviations (SD) were reported for household adult food security scale scores, vegetable,
fruit, and total produce intakes. Table 3 summarizes the statistical measures utilized to
answer each research question.

Table 3
Research Questions and Statistical Measures for the Study
Question
Statistical Measure
Does household adult food security status
improve after participation in a farmers’
t-test
market education and monetary incentive
intervention?
Does produce intake increase after
participation in a farmers’ market education
and monetary incentive intervention?

t-test

Does perceived diet quality improve after
participation in a farmers’ market education
and monetary incentive intervention?

Wilcoxon Signed Rank Test

Does perceived general health improve after
participation in a farmers’ market education
and monetary incentive intervention?

Wilcoxon Signed Rank Test

What is the relationship of household adult
food insecurity status to produce intake,
perceived diet quality, and perceived general
health before beginning a farmers’ market
education and monetary incentive
intervention?
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Pearson (produce intake) or
Kendall’s taub (perceived diet quality,
perceived health) Correlation

IV. RESULTS
This study examined: 1) the impact of a farmers’ market nutrition education and
incentive intervention on household adult food security status, produce intake, perceived
diet quality, and perceived health of individuals living in rural, Appalachian Mississippi;
and 2) the relationship of household adult food security status to produce intake,
perceived diet quality, and perceived health at baseline.
At baseline prior to the intervention (pre-intervention), participants (n=60) were
57 years (SD=13 years) old. As shown in Table 4, participants were primarily female
(n=51, 85.0%), white (n=51, 85.0%), married (n=36, 60.0%), with some college or higher
education (n=40, 66.7%) and non-smokers (n=55, 91.7%). In addition, participants were
living in food secure households at baseline (n=47, 78.3%) (Table 5).
Sixty-five percent (n=39) of intervention participants completed both pre- and
post-surveys. At baseline prior to the intervention (pre-intervention), the participants
completing both surveys were 60 years (SD=10 years) old. As shown in Table 4, these
participants were primarily female (n=35, 89.7%), white (n=34, 87.2%), married (n=26,
66.7%), with some college or higher education (n=25, 64.1%), and non-smokers (n=34,
87.2%). In addition, the participants completing both pre- and post-surveys were living in
food secure households prior to the intervention (n=35, 89.8%) (Table 6).
Table 4
Demographic Characteristics of Participants Prior to the Intervention
Characteristic
PrePre-intervention
intervention
of those
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Gender
Males
Females
Ethnicity
American Indian or Native American
Asian
Black or African American
White
Marital Status
Married
Widowed
Divorced
Separated
Single/Never Married
Education
Less than High School
High School Graduate - high school diploma or the
equivalent (GED)
Some College or Higher
Employment Status/Primary Income Source
Working full-time (35 or more hours per week)
Working part-time (fewer than 35 hours per week)
Unemployed
Social Security Disability
Applying for Social Security
Retired
Other
Student (part-time or full-time)
Health Insurance
No coverage/ self-pay
Medicaid or Medicare only
Private insurance only (job/school/purchased)
Smoking status
Smoker
Non-smoker
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of all
participants
(n=60)
n (%)

completing both
pre- and postsurveys
(n=39)
n (%)

9 (15.0)
51 (85.0)

4 (10.3)
35 (89.7)

2 (3.3)
1 (1.7)
6 (10.0)
51 (85.0)

0 (0.0)
1 (2.6)
4 (10.3)
34 (87.2)

36 (60.0)
6 (10.0)
6 (10.0)
1 (1.7)
11 (18.3)

26 (66.7)
5 (12.8)
2 (5.1)
1 (2.6)
5 (12.8)

1 (1.7)
19 (31.7)

0 (0.0)
14 (35.9)

40 (66.7)

25 (64.1)

23 (38.3)
8 (13.3)
2 (3.3)
5 (8.3)
1 (1.7)
18 (30.0)
2 (3.3)
1 (1.7)

14 (35.9)
3 (7.7)
2 (5.1)
4 (10.3)
0 (0.0)
15 (38.5)
1 (2.6)
0 (0.0)

5 (8.3)
16 (26.7)
39 (65.0)

2 (5.1)
13 (33.3)
24 (61.5)

5 (8.3)
55 (91.7)

5 (12.8)
34 (87.2)

Table 5 describes the household adult food security status of all participants at
baseline. Table 6 describes the household adult food security status of only participants
completing both pre- and post-intervention surveys at baseline and post-intervention.
Table 5
U.S. Household Adult Food Security Status of Participants Prior to the Intervention
Timeframe
Household Adult Food Security Category
U.S. Household Adult Food Security
High Food
Marginal Food
Low Food
Very Low
Security
Security
Security
Food Security
n (%)
n (%)
n (%)
n (%)
Baseline (n=56)
40 (71.4)
7 (12.5)
4 (7.1)
5 (8.9)
U.S. Household Adult Food Security (Food Secure vs. Food Insecure)
Food Secure (High, Marginal)
Food Insecure
n (%)
(Low, Very Low)
n (%)
Baseline (n=56)
47 (83.9)
9 (16.1)
U.S. Household Adult Food Security (Fully Food Secure vs. Not Fully Food Secure)
Fully Food
Not Fully Food Secure
Secure (High)
(Marginal, Low, Very Low)
n (%)
n (%)
Baseline (n=56)
40 (71.4)
16 (28.6)
Table 6
U.S. Household Adult Food Security Status of Participants Completing Both Pre- and
Post-Intervention Surveys
Timeframe
Household Adult Food Security Category
U.S. Household Adult Food Security
High Food
Marginal Food
Low Food
Very Low
Security
Security
Security
Food Security
n (%)
n (%)
n (%)
n (%)
Pre (n=39)
32 (82.1)
3 (7.7)
1 (2.6)
3 (7.7)
Post (n=39)
34 (87.2)
2 (5.1)
1 (2.6)
2 (5.1)
U.S. Household Adult Food Security (Food Secure vs. Food Insecure)
Food Secure (High, Marginal)
Food Insecure
n (%)
(Low, Very Low)
n (%)
Pre (n=39)
35 (89.7)
4 (10.3)
Post (n=39)
36 (92.3)
3 (7.7)
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U.S. Household Adult Food Security (Fully Food Secure vs. Not Fully Food Secure)
Fully Food
Not Fully Food Secure
Secure (High)
(Marginal, Low, Very Low)
n (%)
n (%)
Pre (n=39)
32 (82.1)
7 (17.9)
Post (n=39)
34 (87.2)
5 (12.8)

Adult household food security status (scale score) did not significantly change
during the study [pre, MEAN=0.590 (SD=1.545); post, MEAN=0.492 (SD=1.470)]
(p=.344). Appendix B includes the rubric utilized for scoring the adult household food
security measure, including scale score values.
Daily vegetable, fruit, and total produce intakes are summarized in Table 7 for all
participants at baseline.
Table 7
Produce Intake (in servings) of Participants Prior to the Intervention (n=60)
Mean
SD
Total Produce Intake
3.81
1.40
Daily Vegetable Intake
2.26
0.89
Daily Fruit Intake
1.55
0.86

Table 8 summarizes produce intake of participants completing the intervention.
Table 8
Produce Intake (in servings) of Participants Completing Both Pre- and Post-Intervention
Surveys (n=39)
Timeframe
Mean
SD
p-valuea
Total Produce Intake
Pre-intervention
3.85
1.37
.071
Post-intervention
4.17
1.54
Daily Vegetable Intake
Pre-intervention
2.28
0.89
.242
Post-intervention
2.45
0.97
Daily Fruit Intake
Pre-intervention
1.56
0.85
.244
Post-intervention
1.72
0.92
a Paired t-test
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Tables 9 and 10 describe participants’ perceived diet quality and perceived
general health.
Table 9
Perceived Diet Quality and General Health of Participants Prior to the Intervention
Timeframe
Category
Perceived Diet Quality
Excellent Very Good
Good
Fair
Poor
n (%)
n (%)
n (%)
n (%)
n (%)
Baseline (n=60)

0 (0.0)

Perceived General Health
Excellent
n (%)
Baseline (n=60)

12 (20.0)

11 (18.3)

34 (56.7)

14 (23.3)

1 (1.7)

Very Good
n (%)

Good
n (%)

Fair
n (%)

Poor
n (%)

18 (30.0)

23 (38.3)

6 (10.0)

1 (1.7)

Table 10
Perceived Diet Quality and General Health of Participants Completing Both Pre- and
Post-Intervention Surveys
Timeframe
Category
Perceived Diet Quality
Excellent Very Good
Good
Fair
Poor
n (%)
n (%)
n (%)
n (%)
n (%)
Pre-Intervention
2 (5.1)
(n=39)
Post-Intervention
0 (0.0)
(n=39)
Perceived General Health
Excellent
n (%)
Pre-Intervention
(n=39)
Post-Intervention
(n=39)

14 (35.9)

16 (41.0)

6 (15.4)

1 (2.6)

9 (23.1)

23 (59.0)

7 (17.9)

0 (0.0)

Very Good
n (%)

Good
n (%)

Fair
n (%)

Poor
n (%)

4 (10.3)

19 (48.7)

14 (35.9)

2 (5.1)

0 (0.0)

6 (15.4)

14 (35.9)

15 (38.5)

3 (7.7)

1 (2.6)

Perceived diet quality did not significantly change between pre- and postintervention (Related Samples Wilcoxon Signed Rank Test, p=.135). Perceived general
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health did not significantly change between pre- and post-intervention (Related Samples
Wilcoxon Signed Rank Test, p=.285).
Table 11 summarizes the relationship of household adult food insecurity status
(scale score) to produce intake, perceived diet quality, and perceived general health
before beginning a farmers’ market education and monetary incentive intervention.
Household adult food insecurity was significantly related only to perceived diet quality at
baseline (taub=-0.250, p=.039).
Table 11
Relationship of Food Insecurity to Produce and Health-Related Factors in Participants
Prior to the Intervention
Factor
Total Produce Intake
Daily Vegetable Intake
Daily Fruit Intake
Perceived Diet
Perceived Health
a Pearson r Correlation Coefficient
b Kendall’s tau Coefficient
b

Correlation Coefficient
-0.071a
-0.035a
-0.163a
-0.250b
-0.214b
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p-value
.602
.796
.229
.039
.068

V. CONCLUSIONS
This thesis examined: 1) the impact of a farmers’ market nutrition education and
monetary incentive intervention on household adult food security status, produce intake,
perceived diet quality, and perceived health of individuals living in rural, Appalachian
Mississippi; and 2) the relationship of household adult food security status to produce
intake, perceived diet quality, and perceived health at baseline:
1. Does household adult food security status improve after participation in a
farmers’ market education and monetary incentive intervention?
2. Does produce intake increase after participation in a farmers’ market education
and monetary incentive intervention?
3. Does perceived diet quality improve after participation in a farmers’ market
education and monetary incentive intervention?
4. Does perceived general health improve in a farmers’ market education and
monetary incentive intervention?
5. What is the relationship of household adult food insecurity status to produce
intake, perceived diet quality, and perceived general health before beginning a
farmers’ market education and monetary incentive intervention?
Overall, the study showed that participants of a farmers’ market nutrition education and
monetary incentive intervention did not significantly improve household adult food
security status, produce intake, perceived diet quality, or perceived general health. In
addition, household adult food insecurity was related to perceived diet quality at baseline.
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Household Adult Food Security
The intervention did not significantly change household adult food security status
among participants. This was not unexpected, as the intervention only had the potential to
increase household monetary resources by $36. While our study did not include only
individuals with low-incomes, one rationale for the findings is that our participants may
rather rely on resources like a food pantry or food bank. Dimitri, Oberholtzer, Zive, &
Sandolo (2015) examined five farmers’ markets located in New York City, Boston, and
San Diego to assess if weekly monetary incentives had the ability to improve food
insecurity in low-income populations; this study was unique in that weekly monetary
incentives incrementally increased as the study period went on. Overall, more than half of
the study participants consumed vegetables more frequently by intervention completion,
and participants who did not report increased vegetable intake were not in proximity to
the market and were more likely to rely on food banks or food pantries (Dimitri et al.,
2015).
Golan, Steward, Kuchler, and Dong (2008) reviewed the cost of a healthy diet in
America and how SNAP benefits affect household spending. They noted that an
additional dollar of income in a food-insecure household would only result in an increase
of 5 to 10 cents in grocery purchases, suggesting that these households focus their
spending on other basic needs (Golan et al., 2008). Since monetary incentives were given
out in cash during our intervention, food insecure households potentially could have used
the money for other basic needs, as Golan and colleagues suggested, or other wants.
Therefore, household adult food security status of these participants may not have been
affected by the monetary incentives provided.
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As will be discussed in the next section, the nutrition education portion of the
intervention did not provide in-depth education on financial management for households,
with the intent to improve household adult food security, rather it focused on improving
produce intake. Effective financial management education programs, such as the Plan,
Shop, Save, and Cook class series from the University of California, Davis, have shown
that participants are more likely to greatly use resource management skills when grocery
shopping (Kaiser et al., 2015). These resource management skills increase the likelihood
that a family will be able to make food last between paychecks (Kaiser et al., 2015).
It is worth noting, as previously summarized in the results section, 16.1% of our
sample was living in food insecure households. This is greater than U.S. households, yet
less than Mississippi households. According to the 2015 estimates, 12.7% of U.S.
households were food insecure sometime during 2015, and 20.8% of Mississippi
households were food insecure sometime during 2013-2015 (Coleman-Jensen et al.,
2016).
Produce Intake
The intervention did not significantly change vegetable, fruit, or total produce
intakes among participants. When barriers exist, individuals cannot effectively change
behavior (Kreuter et al., 2000). The intervention was developed using the principles of
social-cognitive theory. Social-cognitive theory emphasizes reciprocal determinism, that
is, environmental factors influence individuals and groups, who can also influence
environments and regulate their own behavior (Glanz et al., 2008). Concepts of socialcognitive theory include facilitation (providing tools, resources, or environmental
changes that make new behaviors easier to perform), self-efficacy (beliefs about personal
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ability to perform behaviors that bring desired outcomes), and observational learning
(learning to perform new behaviors by exposure to them, particularly through peer
modeling) (Glanz et al., 2008).
The intervention for this study not only included a weekly monetary incentive for
purchasing produce at the farmers’ market, but it also included produce-related nutrition
messages, nutrition education, and seasonal recipe sheets, all intending to encourage the
consumption of seasonal fruits and vegetables. A farmers’ market cookbook produced in
Mississippi was also provided at the onset of the study. Kitchen gadgets to facilitate use
of produce, including a vegetable spiralizer, vegetable steamer, and cutting board, were
given periodically throughout the study. Weekly produce-centered recipe tasting and
demonstrations exhibited how to prepare locally-sourced vegetables and fruit using the
gadgets provided.
Provision of a monetary incentive to purchase locally-grown, fresh produce
relates to the social-cognitive theory concept of facilitation and was intended to promote
a change in the household environment in order to make produce intake easier by
participants, while bolstering sales at the farmers’ markets. The intervention also
intended to promote self-efficacy by improving participants’ ability to consume produce.
During the farmers’ markets, research team members acted as “mentors” or “peer
models” to participants, providing nutrition education (e.g., seasonal availability of
produce cards, recipes with cooking demonstrations) and tools (e.g., kitchen gadgets) to
ease selection and preparation of produce for the household. The nutrition education
provided relates to the social-cognitive theory concepts of facilitation, self-efficacy, and
observational learning. It was intended to provide tools and resources to foster improved
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access to and consumption of produce. Finally, the intervention related to incentive
motivation through provision of rewards (e.g., weekly monetary incentive, periodic
provision of kitchen gadgets) and was intended to facilitate the desired outcomes (e.g.,
increase produce intake).
While the intervention did not facilitate improved vegetable, fruit, or total
produce intakes, study participants might not have been ready to change. The stages of
change theory, as described by DiClemente and Prochaska (1983), specifies that each of
our participants would have been at different stages of readiness to change their produce
intake habits. A 12-week intervention may have been too short for some participants to
be actively working toward changing their behavior. To alleviate this problem, in future
studies, nutrition messages could be tailored to each participant, based upon their stage of
readiness.
However, Dannefer et al. (2015) conducted a study to determine how nutrition
education affects fruit and vegetable consumption in SNAP participants. Positive
outcomes, such as increased fruit and vegetable consumption, positive attitudes toward
increased fresh produce intake, and knowledge to prepare fruits and vegetables, increased
with greater class attendance, suggesting that more frequent exposure to nutrition
education removes barriers to fruit and vegetable consumption (Dannefer et al., 2015).
Our intervention included 12 opportunities for nutrition education with handouts and
food tastings/demonstrations. One limitation to this education is that participants who do
not often cook their own meals may not have been confident preparing recipes on their
own. Considering that participants who completed our intervention did not necessarily
attend the farmers’ market every week, our nutrition education curriculum might not have
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facilitated change, due to infrequent exposure.
Diet Quality
The intervention did not significantly change perceived diet quality among
participants. A high diet quality can be described as one rich in essential vitamins,
minerals, and trace elements through balanced and varied nutrition. In 2013, adults in the
United States were estimated to eat fruit 1.1 times a day and vegetables 1.6 times a day,
while Dietary Guidelines for Americans suggests at least 2 cups of fruit and 2.5 cups of
vegetables daily (CDC, 2013; DHHS, 2015). Consumption to fresh produce is influenced
by cultural background and cost (Casagrande et al., 2007). These are potential barriers
contributing to Americans eating a varied diet rich in fruits and vegetables (Casagrande et
al. 2007), and they may also have contributed to our findings.
Dimitri et al. (2015) suggests that weekly monetary incentives will facilitate
improved vegetable intake at farmers’ markets, especially when participants live within
proximity of the market, suggesting that geographic access plays a role in the diet quality,
especially of those living in of food insecure households. Both Calhoun City, MS, and
Bruce, MS, have at least one grocery store and, out of habit, citizens may not have
considered frequenting the summer farmers’ markets to buy groceries, even after
enrolling into the study. Incrementally increasing our monetary incentives each week
may have better incentivized our participants to shop at the farmers’ markets.
Perceived Health
The intervention did not significantly change perceived overall health among
participants. As previously noted, the focus of our intervention was on improving
produce intakes and behaviors. Poor health status is closely related to malnutrition, which
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may stem from chronic food insecurity (Nelson, Cunningham, Andersen, Harrison, &
Gelberg, 2001). While adequate produce intake is essential for achieving optimal health
and reducing chronic disease risk (DHHS, 2015), the nutrition education associated with
the intervention may not have fully underscored this important message. Measuring
changes in the perceived benefits of produce by participants in future studies may be
beneficial.
Relationship of Household Adult Food Security Status to Other Variables
As previously noted, 16.1% of our sample was living in food insecure households,
which is less than the 2013-15 estimates for Mississippi households during 2013-2015
(Coleman-Jensen et al., 2016). Overall, household adult food security status was
significantly related to perceived diet quality, but not vegetable, fruit, and total produce
intakes or perceived overall health among participants. Household adult food insecurity
was associated with poorer perceived diet quality at baseline. A representative sample of
U.S. adults participating in NHANES showed that food-insufficient households report
significantly lower intakes of fruits and vegetables than food-sufficient households
(Dixon et al., 2001). In fact, these food-insufficient households lacked essential vitamins
and minerals that may increase their likelihood for chronic disease development (Dixon
et. al., 2001).
In a study of women living in a distressed, Appalachian county of Ohio and
participating in the WIC, Kropf (2007) found that food insecurity was negatively
associated with perceived diet quality. Although, when considering those participating in
WIC Farmers’ Market Nutrition Program (FMNP) and those not participating,
participants of WIC FMNP had a better perceived diet quality.
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No significant correlations were found between household adult food insecurity
and produce intakes or perceived overall health at baseline. Holben (2010) summarized
that food insecurity is associated with poorer physical and mental. In fact, individuals
living in food insecure households may consume diets that increase risk for health
disparities, including chronic diseases (Holben, 2010).
Limitations
Several limitations existed that could have impacted the study. First, only 65% of
participants completed both pre- and post-intervention surveys. Those completing both
surveys, however, did not attend all 12 weeks of the intervention. Some participants had
only attended the farmers’ markets within the first month. As such, if participants did not
receive the weekly nutrition education, monetary incentives, and kitchen tools, it is
unlikely that behavior change would have been facilitated.
Second, those participating in the intervention to a greater degree was nonrandom, meaning they self-selected to participate and may have had particular
characteristics. As previously noted, participants at baseline were primarily female,
white, married, and working full-time. Participants who completed both surveys were
primarily female, white, married, and retired. Market hours might have been a barrier for
participants who worked full-time. For others still, including those living in a food
insecure household, perceived higher cost of fresh produce and the inability to use SNAP
benefits may have hindered participation. This might be particularly true in Calhoun
County markets, where SNAP benefits are not accepted. Consequently, those who
attended the Calhoun County farmers’ markets were more likely to be food secure. While
not measured, another barrier to participation may have been lacking of transportation to
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the market.
Resource management skills were not included as part of the intervention’s
nutrition education curriculum. Adding this to future research studies is warranted.
The summer farmers’ markets in Calhoun City, MS, and Bruce, MS, did not draw
the same market vendors consistently each week. In fact, at the Calhoun City market, no
vendors were present some weeks, resulting in the likelihood that participants would not
attend the market that or subsequent weeks. This may have precipitated falling out of the
habit of attending the market, resulting in a loss of weekly benefits.
Discrepancies may reside in participant responses to each survey. Responses
related household adult food security, produce intakes, perceived diet quality, and
perceived overall health may be over- or under-estimated because of individual
perception and bias. In addition, participants might not have reported produce intake
accurately, because no examples or standards of serving sizes were given on the surveys.
However, validated measures were used when available (USDA 2016; Townsend &
Kaiser, 2005).
One error regarding race was included in the surveys and noted as “Asian
Native,” rather than “Asian.” The term “Asian” is the race category described and
utilized by the U.S. Census Bureau (U.S. Census Bureau, 2010). Our sample only
included one individual identifying as Asian, so this typographical error probably did not
skew our findings.
The curriculum included in this study’s design could easily serve as the basis for
future interventions. Future research should examine the impact of the intervention
utilizing a control group. Assessment of the intervention in different, more diverse
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communities may also be beneficial. Additional attempts at incentivizing participants
throughout the intervention may encourage participants to stay involved from week to
week. Continuing to explore the efficacy of rural farmers’ markets to improve food
security status and other outcomes, including those related to diet and health, is vital. As
previously reviewed, farmers’ markets may indeed be fertile ground for improving
nutrition outcomes in the United States (Holben, 2010).
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Appendix A

CHC RECRUITMENT SHEET
Title: Cultivating Healthy Communities: Using Farmers’ Markets as an Avenue for
Education to Improve Health while Fostering Community Economic Development

Investigators
David H. Holben, PhD, RDN, LD, FAND
Jonathan Jamieson, Student
Heather Poole, Student
Department of Nutrition and Hospitality
Management
108 Lenoir Hall
The University of Mississippi
(662) 915-1359

INTERESTED IN A FREE COOKBOOK, MONEY TO BUY
PRODUCE AT THE FARMERS’ MARKET, AND FREE KITCHEN
GADGETS????
WE ARE CONDUCTING A RESEARCH STUDY.
To participate, you must be 18 years of age or older.
The research study will include:
• Completing a survey in June and in August.
• Receiving incentives during the study, like a cookbook and
kitchen gadgets, plus $3 to buy produce every week that you
come to the market!
ASK FOR AN INFORMATION SHEET ABOUT THE STUDY AT
THE COOKING DEMONSTRATION BOOTH TO LEARN MORE!
IRB Approval
This study has been reviewed by The University of Mississippi’s Institutional Review Board (IRB). If you have any questions,
concerns, or reports regarding your rights as a participant of research, please contact the IRB at (662) 915-7482 or irb@olemiss.edu.
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Appendix B

CHC INFORMATION SHEET
Title: Cultivating Healthy Communities: Using Farmers’ Markets as an Avenue for
Education to Improve Health while Fostering Community Economic Development
Investigators
David H. Holben, PhD, RDN, LD, FAND
Jonathan Jamieson, Student
Heather Poole, Student
Department of Nutrition and Hospitality
Management
108 Lenoir Hall
The University of Mississippi
(662) 915-1359
INCLUDE THE FOLLOWING ONLY IF YOU ARE COLLECTING DATA
EXCLUSIVELY FROM ADULTS By checking this box I certify that I am 18 years of
age or older.
Description
The purpose of this research project is to determine the effect of food and nutrition
education and produce vouchers at farmers’ markets in Calhoun County, Mississippi, on
both consumers and farmers. Consumers will complete a survey when enrolled into the
study and later in the summer. Farmers may enroll into the consumer portion of the
study, if desired. Farmers will only a satisfaction survey at the end of the study, unless
enrolled in both portions of the study. Your name or any other identifying information
will not be on the survey, but you will have a subject number so that we can link your
pre- and post-study information. Only one household member may enroll into the study.
Cost and Payments
Consumers: After completing the pre-survey that is approximately 10-minutes in length
when you enroll into the study sometime in June, you will receive a cookbook. You will
also receive $3.00 to spend at the farmers’ market for produce. Until August 17 or 18,
2016, each week that you return to the farmers’ market and check in at our booth, you
will receive an additional $3.00 to spend at the farmers’ market for produce. Twice
during the summer, you will also receive a kitchen gadget to help with produce storage or
preparation. After completing the post-survey at the end of the program (August 17 or
18, 2016), you will receive a kitchen gadget.
Farmers: No compensation will be provided to farmers who complete only the farmer
satisfaction survey. Farmers enrolled as consumers will receive the consumer benefits
summarized above.
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Risks and Benefits
You may feel uncomfortable with some of the questions asked about the food situation in
your household. For example, some questions ask if you worry about having enough
money to buy food. We do not think that there are any other risks. A lot of people enjoy
taking questionnaires. Information from the study may help to develop programs that
benefit people in Mississippi and other areas of the country.
Confidentiality
Consumers will complete an information sheet at the beginning of the study so that we
can assign you a subject number and keep track of when you receive your cookbook,
farmers’ market money, and kitchen gadgets. The information sheet with your subject
number will be stored in a locked cabinet. Consumer surveys will only include your
subject number so that no one will be able to identify you.
Farmers not in the consumer portion of the study will only complete the post survey. No
identifiable information will be recorded, therefore we do not think you can be identified
from this study.
Right to Withdraw
You do not have to take part in this study as a consumer and/or farmer, and you may stop
participation at any time. If you start the study and decide that you do not want to finish,
all you have to do is to tell Dr. Holben, Mr. Jamieson, or Ms. Poole in person, by letter,
or by telephone (contact information listed above). You may skip any questions you
prefer not to answer.
IRB Approval
This study has been reviewed by The University of Mississippi’s Institutional Review
Board (IRB). If you have any questions, concerns, or reports regarding your rights as a
participant of research, please contact the IRB at (662) 915-7482 or irb@olemiss.edu.
Statement of Consent
I have read and understand the above information. By completing the survey, I consent to
participate in the study.
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Appendix C

CHC INCENTIVE SHEET
Title:

Cultivating Healthy Communities: Using Farmers’ Markets as an Avenue for Education to
Improve Health while Fostering Community Economic Development

Investigators
David H. Holben, PhD, RDN, LD, FAND
Jonathan Jamieson, Student
Heather Poole, Student

SUBJECT NUMBER:
DATE OF ENROLLMENT:
Name:
Address:

Phone:
Date

Incentive(s) Received

June 1/2, 2016

$3.00

June 8/9, 2016

$3.00

June 15/16, 2016

$3.00

June 22/23, 2016

$3.00

June 29/30, 2016

$3.00

July 6/7, 2016

$3.00

July 13/14, 2016

$3.00

July 20/21, 2016

$3.00

July 27/28, 2016

$3.00

August 3/4, 2016

$3.00

August 10/11, 2016

$3.00

August 17/18, 2016

$3.00

Cookbook

Kitchen Gadget 1

Kitchen Gadget 2

Kitchen Gadget 3
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Signature

Appendix D
Cultivating Healthy Communities: Using Farmers’ Markets as an Avenue for
Education to Improve Health while Fostering Community Economic Development
Pre-Survey

Completion of this survey is completely voluntary and may cease at any time. No one
will be able to identify you in any report resulting from this survey.

Tell Us About You.

How old are you? ________

What is your race? (Circle all that apply)

American
Indian or
Native
Alaskan

Asian
Native

Black or
African
American

Hispanic

Hawaiian or
Other
Pacific
Islander

White

Other (Please specify.)

What is your current marital status? (Circle one answer)
Married

Widowed

Divorced

Separated

Single/Never
Married

If not married, do you have a live-in partner? Yes No

Including you, how many people live
in your household?

___________ adults
___________ children 18 yrs & younger
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What is your highest level of education completed?
(Check one box only)
Less than High School
High School Graduate – high school DIPLOMA or the equivalent
(GED)
Some College or Higher
What is your occupation type?
(Check one box only)
Working full-time (35 or more hours per week)
Working part-time (fewer than 35 hours per week)
Unemployed
Student (either full or part-time)
Social Security Disability
Applying for Social Security
Retired
Other (Please explain)

Which of the following best describes your current living arrangement?
(Check one box only)
I live with immediate family members (parents, brothers, sisters)
I live with my partner/significant other/spouse
I live with relatives (cousins, aunt or uncle, etc.)
I live with a friend (or friends)
I live alone
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Do you currently have health insurance?
answer)
No coverage/ self-pay

(Circle one

Medicaid or Medicare
only

Private insurance only
( job/ school/ purchased)

What county do you live in?

Do you belong to a church / religious group?
(Circle one answer)

Do you smoke cigarettes/ tobacco?
Does someone in your household smoke?

Yes

No

Yes

No

Yes

No

In general my health is excellent, very good, good, fair, or poor.
(Circle one answer)
Excellent

Very Good

Good

Fair

Poor

No

I am
not a
woman.

Yes

No

Have you ever been diagnosed with type 1 diabetes?
(Circle one answer)

Yes

No

Have you ever been diagnosed with type 2 diabetes?
(Circle one answer)

Yes

No

Are you physically active?
(Circle one answer)

Yes

No

If you are a woman, were you ever diagnosed with
gestational diabetes? (Circle one answer)

Yes

Have you ever been diagnosed with high blood pressure?
(Circle one answer)
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What is your weight status?

Find your height in the left column and then circle
one box in the row.

Tell Us About Your Food and Nutrition Habits and Behaviors.
I feel that I am helping my body by eating
more fruits and vegetables.
(Circle one answer)
I may develop health problems if I do not
eat fruit and vegetables.
(Circle one answer)
I feel that I can eat fruit or vegetables as
snacks.
(Circle one answer)
I feel that I can buy more vegetables the
next time I shop.
(Circle one answer)
I feel that I can plan meals or snack with
more fruit during the next week.
(Circle one answer)
I feel that I can eat two or more servings of
vegetables at dinner.
(Circle one answer)
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Agree
(Yes)
Agree
(Yes)
Agree
(Yes)
Agree
(Yes)
Agree
(Yes)
Agree
(Yes)

Agree or
Disagree
(Maybe)
Agree or
Disagree
(Maybe)
Agree or
Disagree
(Maybe)
Agree or
Disagree
(Maybe)
Agree or
Disagree
(Maybe)
Agree or
Disagree
(Maybe)

Disagree
(No)
Disagree
(No)
Disagree
(No)
Disagree
(No)
Disagree
(No)
Disagree
(No)

I feel that I can plan meals with more
vegetables during the next week.
(Circle one answer)
I feel that I can add extra vegetables to
casseroles and stews.
(Circle one answer)
In your household who is in charge of what
foods to buy?
(Circle one answer)
In your household who is in charge of how
to prepare the food?
(Circle one answer)

Agree
(Yes)

Agree or
Disagree
(Maybe)
Agree or
Disagree
(Maybe)

Disagree
(No)

I Am

Shared
Decision

Other
Person

I Am

Shared
Decision

Other
Person

Agree
(Yes)

Disagree
(No)

How would you best describe your diet?
(Circle one answer)

Excellent

Very Good

Good

Fair

Poor

Which one statement best fits you?
(Check one box only.)
I am not thinking about eating more fruit.
I am thinking about eating more fruit…planning to start within six
months.
I am definitely planning to eat more fruit in the next month.
I am trying to eat more fruit now.
I am already eating 3 or more servings of fruit a day

Which one statement best fits you?
(Check one box only.)
I am not thinking about eating more vegetables.
I am thinking about eating more vegetables…planning to start within
six months.
I am definitely planning to eat more vegetables in the next month.
I am trying to eat more vegetables now.
I am already eating 3 or more servings of vegetables a day.
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Do you eat more than one kind of fruit daily? (Circle only one.)
Never

Sometimes

Often

Always

Do you eat more than 1 kind of vegetable in a day? (Circle only one.)
Never
Sometimes
Often
Always
During the past week, did you have citrus fruit (such as orange
or grapefruit) or citrus juice?
(Circle one.)
How many servings of vegetables do you eat
each day?

Yes

No

Number__________

Do you eat 2 or more servings of vegetables at your main meal? Sometimes, often,
always, or never?
(Circle one.)
Sometimes
Often
Always
Never

Do you eat fruit or vegetables as snacks?

Yes

No

(Circle one.)
How many servings of fruits do you eat each day?

Number__________

Over the past five years, has your daily produce intake changed? (Circle only
one.)
No, it is the same
Yes, it has
Yes, it has
Don’t know.
as it is now.
deceased.
increased.
If you answered “yes,” please answer the following questions about your produce
intake over the past five years.
Over the past five years, how many servings of
Number__________
vegetables have you eaten, on average, each day?
Over the past five years, how many servings of
Number__________
fruit have you eaten, on average, each day?
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Which one statement best fits you?
(Check one box only.)
I am not thinking about gardening to grow vegetables for my
household.
I am thinking about gardening to grow vegetables for my household.
…planning to start within six months
I am definitely planning to garden to grow vegetables for my household
in the next month.
I am trying to garden to grow vegetables for my household.
I am already gardening to grow vegetables for my household.
Which one statement best fits you?
(Check one box only.)
I am not thinking about gardening to grow fruits for my household.
I am thinking about gardening to grow fruits for my household.
…planning to start within six months
I am definitely planning to garden to grow fruits for my household in
the next month.
I am trying to garden to grow fruits for my household.
I am already gardening to grow fruits for my household.

Which of these statements best describes the food eaten in your household in the
last 12 months?
(Check one box only.)
Enough of the kinds of food I/we want to eat
Enough but not always the kinds of food I/we want
Sometimes not enough to eat
Often not enough
Don’t Know or Refused
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Here are some reasons why people don't always have
enough to eat. For each one, please tell me if that is a reason
why YOU don't always have enough to eat.

Yes

No

Don’t
Know

Yes

No

Don’t
Know

Not enough money for food
Not enough time for shopping or cooking
Too hard to get to the store
On a diet
No working stove available
Not able to cook or eat because of health problems

Here are some reasons why people don't always have the
quality or variety of food they want. For each one, please
tell me if that is a reason why YOU don't always have the
kinds of food you want to eat.
Not enough money for food
Kinds of food (I/we) want not available
Not enough time for shopping or cooking
Too hard to get to the store
On a special diet

In the past 12 months, (I/we) worried whether (my/our) food would run out before
(I/we) got money to buy more.
(Circle only one.)
Don’t Know or
Often true
Sometimes true
Never true
Prefer Not to
Answer
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In the past 12 months, the food that (I/we) bought just didn’t last, and (I/we)
didn’t have money to get more.
(Circle only one.)
Often true

Sometimes true

Never true

Don’t Know or
Prefer Not to
Answer

In the past 12 months, (I/we) couldn’t afford to eat balanced meals.
(Circle only one.)
Often true

Sometimes true

Never true

Don’t Know or
Prefer Not to
Answer

In the past 12 months, did (you/you or other adults in your household) ever cut
the size of your meals or skip meals because there wasn’t enough money for food?
(Check one box only)
Yes. Some
No.
Don’t Know or
Yes. Almost
Yes. Only 1 or
months but not
Prefer Not to
every month
2 months
every month
Answer
In the past 12 months, did you (personally) ever eat less than you felt you should
because there wasn't enough money to buy food?
(Check one box only)
Don’t Know or Prefer Not
Yes
No
to Answer

In the past 12 months, were you (personally) ever hungry but didn't eat because
you couldn't afford enough food?
(Check one box only)
Don’t Know or Prefer Not
Yes
No
to Answer
In the past 12 months, did you (personally) lose weight because you didn't have
enough money for food?
(Check one box only)
Don’t Know or Prefer Not
Yes
No
to Answer
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In the past 12 months, did (you/you or other adults in your household) ever not
eat for a whole day because there wasn't enough money for food?

Yes. Almost
every month

Yes. Some
months but not
every month

Yes. Only 1 or
2 months

(Check one box only)
No.
Don’t Know or
Prefer Not to
Answer

Thank you for participating in our survey!
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Appendix E

Cultivating Healthy Communities: Using Farmers’ Markets as an Avenue for
Education to Improve Health while Fostering Community Economic Development
Post-Survey

Completion of this survey is completely voluntary and may cease at any time. No one
will be able to identify you in any report resulting from this survey.

Tell Us About You.

How old are you? ________

What is your race? (Circle all that apply)

American
Indian or
Native
Alaskan

Asian
Native

Black or
African
American

Hispanic

Hawaiian or
Other
Pacific
Islander

White

Other (Please specify.)

What is your current marital status? (Circle one answer)
Married

Widowed

Divorced

Separated

Single/Never
Married

If not married, do you have a live-in partner? Yes No

Including you, how many people live
in your household?

___________ adults
___________ children 18 yrs & younger
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What is your highest level of education completed?
(Check one box only)
Less than High School
High School Graduate – high school DIPLOMA or the equivalent
(GED)
Some College or Higher
What is your occupation type?
(Check one box only)
Working full-time (35 or more hours per week)
Working part-time (fewer than 35 hours per week)
Unemployed
Student (either full or part-time)
Social Security Disability
Applying for Social Security
Retired
Other (Please explain)

Which of the following best describes your current living arrangement?
(Check one box only)
I live with immediate family members (parents, brothers, sisters)
I live with my partner/significant other/spouse
I live with relatives (cousins, aunt or uncle, etc.)
I live with a friend (or friends)
I live alone
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Do you currently have health insurance?
answer)
No coverage/ self-pay

(Circle one

Medicaid or Medicare
only

Private insurance only
( job/ school/ purchased)

What county do you live in?

Do you belong to a church / religious group?
(Circle one answer)

Do you smoke cigarettes/ tobacco?
Does someone in your household smoke?

Yes

No

Yes

No

Yes

No

In general my health is excellent, very good, good, fair, or poor.
(Circle one answer)
Excellent

Very Good

Good

Fair

Poor

No

I am
not a
woman.

Yes

No

Have you ever been diagnosed with type 1 diabetes?
(Circle one answer)

Yes

No

Have you ever been diagnosed with type 2 diabetes?
(Circle one answer)

Yes

No

Are you physically active?
(Circle one answer)

Yes

No

If you are a woman, were you ever diagnosed with
gestational diabetes? (Circle one answer)

Yes

Have you ever been diagnosed with high blood pressure?
(Circle one answer)
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What is your weight status?

Find your height in the left column and then circle
one box in the row.

Tell Us About Your Food and Nutrition Habits and Behaviors.
I feel that I am helping my body by eating
more fruits and vegetables.
(Circle one answer)
I may develop health problems if I do not
eat fruit and vegetables.
(Circle one answer)
I feel that I can eat fruit or vegetables as
snacks.
(Circle one answer)
I feel that I can buy more vegetables the
next time I shop.
(Circle one answer)
I feel that I can plan meals or snack with
more fruit during the next week.
(Circle one answer)
I feel that I can eat two or more servings of
vegetables at dinner.
(Circle one answer)
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Agree
(Yes)
Agree
(Yes)
Agree
(Yes)
Agree
(Yes)
Agree
(Yes)
Agree
(Yes)

Agree or
Disagree
(Maybe)
Agree or
Disagree
(Maybe)
Agree or
Disagree
(Maybe)
Agree or
Disagree
(Maybe)
Agree or
Disagree
(Maybe)
Agree or
Disagree
(Maybe)

Disagree
(No)
Disagree
(No)
Disagree
(No)
Disagree
(No)
Disagree
(No)
Disagree
(No)

I feel that I can plan meals with more
vegetables during the next week.
(Circle one answer)
I feel that I can add extra vegetables to
casseroles and stews.
(Circle one answer)
In your household who is in charge of what
foods to buy?
(Circle one answer)
In your household who is in charge of how
to prepare the food?
(Circle one answer)

Agree
(Yes)

Agree or
Disagree
(Maybe)
Agree or
Disagree
(Maybe)

Disagree
(No)

I Am

Shared
Decision

Other
Person

I Am

Shared
Decision

Other
Person

Agree
(Yes)

Disagree
(No)

How would you best describe your diet?
(Circle one answer)

Excellent

Very Good

Good

Fair

Poor

Which one statement best fits you?
(Check one box only.)
I am not thinking about eating more fruit.
I am thinking about eating more fruit…planning to start within six
months.
I am definitely planning to eat more fruit in the next month.
I am trying to eat more fruit now.
I am already eating 3 or more servings of fruit a day

Which one statement best fits you?
(Check one box only.)
I am not thinking about eating more vegetables.
I am thinking about eating more vegetables…planning to start within
six months.
I am definitely planning to eat more vegetables in the next month.
I am trying to eat more vegetables now.
I am already eating 3 or more servings of vegetables a day.
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Do you eat more than one kind of fruit daily? (Circle only one.)
Never

Sometimes

Often

Always

Do you eat more than 1 kind of vegetable in a day? (Circle only one.)
Never
Sometimes
Often
Always
During the past week, did you have citrus fruit (such as orange
or grapefruit) or citrus juice?
(Circle one.)
How many servings of vegetables do you eat
each day?

Yes

No

Number__________

Do you eat 2 or more servings of vegetables at your main meal? Sometimes, often,
always, or never?
(Circle one.)
Sometimes
Often
Always
Never

Do you eat fruit or vegetables as snacks?

Yes

No

(Circle one.)
How many servings of fruits do you eat each day?

Number__________

Over the past five years, has your daily produce intake changed? (Circle only
one.)
No, it is the same
Yes, it has
Yes, it has
Don’t know.
as it is now.
deceased.
increased.
If you answered “yes,” please answer the following questions about your produce
intake over the past five years.
Over the past five years, how many servings of
Number__________
vegetables have you eaten, on average, each day?
Over the past five years, how many servings of
Number__________
fruit have you eaten, on average, each day?
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Which one statement best fits you?
(Check one box only.)
I am not thinking about gardening to grow vegetables for my
household.
I am thinking about gardening to grow vegetables for my household.
…planning to start within six months
I am definitely planning to garden to grow vegetables for my household
in the next month.
I am trying to garden to grow vegetables for my household.
I am already gardening to grow vegetables for my household.
Which one statement best fits you?
(Check one box only.)
I am not thinking about gardening to grow fruits for my household.
I am thinking about gardening to grow fruits for my household.
…planning to start within six months
I am definitely planning to garden to grow fruits for my household in
the next month.
I am trying to garden to grow fruits for my household.
I am already gardening to grow fruits for my household.

Which of these statements best describes the food eaten in your household in the
last 12 months?
(Check one box only.)
Enough of the kinds of food I/we want to eat
Enough but not always the kinds of food I/we want
Sometimes not enough to eat
Often not enough
Don’t Know or Refused
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Here are some reasons why people don't always have
enough to eat. For each one, please tell me if that is a reason
why YOU don't always have enough to eat.

Yes

No

Don’t
Know

Yes

No

Don’t
Know

Not enough money for food
Not enough time for shopping or cooking
Too hard to get to the store
On a diet
No working stove available
Not able to cook or eat because of health problems

Here are some reasons why people don't always have the
quality or variety of food they want. For each one, please
tell me if that is a reason why YOU don't always have the
kinds of food you want to eat.
Not enough money for food
Kinds of food (I/we) want not available
Not enough time for shopping or cooking
Too hard to get to the store
On a special diet

In the past 12 months, (I/we) worried whether (my/our) food would run out before
(I/we) got money to buy more.
(Circle only one.)
Don’t Know or
Often true
Sometimes true
Never true
Prefer Not to
Answer
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In the past 12 months, the food that (I/we) bought just didn’t last, and (I/we)
didn’t have money to get more.
(Circle only one.)
Often true

Sometimes true

Never true

Don’t Know or
Prefer Not to
Answer

In the past 12 months, (I/we) couldn’t afford to eat balanced meals.
(Circle only one.)
Often true

Sometimes true

Never true

Don’t Know or
Prefer Not to
Answer

In the past 12 months, did (you/you or other adults in your household) ever cut
the size of your meals or skip meals because there wasn’t enough money for food?
(Check one box only)
Yes. Some
No.
Don’t Know or
Yes. Almost
Yes. Only 1 or
months but not
Prefer Not to
every month
2 months
every month
Answer
In the past 12 months, did you (personally) ever eat less than you felt you should
because there wasn't enough money to buy food?
(Check one box only)
Don’t Know or Prefer Not
Yes
No
to Answer

In the past 12 months, were you (personally) ever hungry but didn't eat because
you couldn't afford enough food?
(Check one box only)
Don’t Know or Prefer Not
Yes
No
to Answer
In the past 12 months, did you (personally) lose weight because you didn't have
enough money for food?
(Check one box only)
Don’t Know or Prefer Not
Yes
No
to Answer
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In the past 12 months, did (you/you or other adults in your household) ever not
eat for a whole day because there wasn't enough money for food?

Yes. Almost
every month

Yes. Some
months but not
every month

Yes. Only 1 or
2 months

(Check one box only)
No.
Don’t Know or
Prefer Not to
Answer

Tell us about our program this summer.

How would you describe the cookbook that you received at the beginning of the
program?
(Circle one answer)

Excellent

Very Good

Good

Fair

Poor

How would you describe the kitchen gadgets that you received during the
program the program?
(Circle one answer)

Excellent

Very Good

Good

Fair

Poor

How would you describe the $3 incentives that you received during the program
the program?
(Circle one answer)

Excellent

Very Good

Good

Fair

Poor

During the program, did spend the $3 on produce at the farmers’ market?
(Check one box only)
Yes. Some
No.
Don’t Know or
Yes. Almost
Yes. Only 1 or
weeks but not
Prefer Not to
every week
2 weeks
every week
Answer

76

During the program, did try a new vegetable or fruit at the farmers’ market?
(Check one box only)
Yes. Some
No.
Don’t Know or
Yes. Almost
Yes. Only 1 or
weeks but not
Prefer Not to
every week
2 weeks
every week
Answer
During the program, did try a different vendor at the farmers’ market?
(Check one box only)
Yes. Some
No.
Don’t Know or
Yes. Almost
Yes. Only 1 or
weeks but not
Prefer Not to
every week
2 weeks
every week
Answer

What was your favorite part of the program?
(Check one box only)
Cooking
demonstrations

Food and
nutrition
education at the
booth

Free cookbook

Free kitchen
gadgets

Thank you for participating in our survey!
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The $3 each
week to buy
produce

Appendix F
Scoring Rubric for Household Adult Food Security Survey Module
Number of
Positive
Questions/
Responses
0

Scale Score

USDA Food
Security Category
(Label)

0.0

High Food Security

1
2
3
4
5
6
7
8
9
10

1.2
2.2
3.0
3.7
4.4
5.0
5.7
6.4
7.2
7.9

Marginal Food
Security

USDA Food
Security Category
(Dichotomous)

Food Secure

Fully Food
Secure versus
Not Fully Food
Secure
Fully Food
Secure

Food Insecure

Not Fully Food
Secure

Low Food Security

Very Low Food
Security

(Bickel et al., 2000; USDA 2016).
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